Transcription-independent Induction of ERBB1 through Hypoxia-inducible Factor 2A Provides Cardioprotection during Ischemia and Reperfusion.
Hypoxia-inducible factors are stabilized and provide protection from ischemia and reperfusion injury in the setting of myocardial ischemia.In the setting of ischemia, myocyte-specific hypoxia-inducible factor 2A induces expression of amphiregulin, which is an epidermal growth factor that binds to epidermal growth factor receptor 1 (ERBB1) in the myocardium. This study found that hypoxia-inducible factor 2A enhances expression of epidermal growth factor receptor 1 (ERBB1) in the myocardium in the setting of ischemia. This leads to cardioprotection through activation of the phosphatidylinositol 3-kinase/protein kinase B (Akt) signaling pathway. During myocardial ischemia, hypoxia-inducible factors are stabilized and provide protection from ischemia and reperfusion injury. Recent studies show that myocyte-specific hypoxia-inducible factor 2A promotes myocardial ischemia tolerance through induction of epidermal growth factor, amphiregulin. Here, the authors hypothesized that hypoxia-inducible factor 2A may enhance epidermal growth factor receptor 1 (ERBB1) expression in the myocardium that could interface between growth factors and its effect on providing tolerance to ischemia and reperfusion injury. Human myocardial tissues were obtained from ischemic heart disease patients and normal control patients to compare ERBB1 expression. Myocyte-specific Hif2a or ErbB1 knockout mice were generated to observe the effect of Hif2a knockdown in regulating ERBB1 expression and to examine the role of ERBB1 during myocardial ischemia and reperfusion injury. Initial studies of myocardial tissues from patients with ischemic heart disease showed increased ERBB1 protein (1.12 ± 0.24 vs. 13.01 ± 2.20, P < 0.001). In contrast, ERBB1 transcript was unchanged. Studies using short hairpin RNA repression of Hif2A or Hif2a Myosin Cre+ mice directly implicated hypoxia-inducible factor 2A in ERBB1 protein induction during hypoxia or after myocardial ischemia, respectively. Repression of RNA-binding protein 4 abolished hypoxia-inducible factor 2A-dependent induction of ERBB1 protein. Moreover, ErbB1 Myosin Cre+ mice experienced larger infarct sizes (22.46 ± 4.06 vs. 46.14 ± 1.81, P < 0.001) and could not be rescued via amphiregulin treatment. These findings suggest that hypoxia-inducible factor 2A promotes transcription-independent induction of ERBB1 protein and implicates epidermal growth factor signaling in protection from myocardial ischemia and reperfusion injury.